ATTORNEY DOCKET NO.: 5649-1253 



PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re: Son et al. 

Serial No.: To Be Assigned 

Filed: Concurrently Herewith 

For: METHODS OF FORMING FERROELECTRIC CAPACITORS USING 
SEPARATE POLISHING PROCESSES AND FERROELECTRIC 
CAPACITORS SO FORMED 

March 26, 2004 

Mail Stop PATENT APPLICATION 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



SUBMITTAL OF PRIORITY DOCUMENT 

Sir: 

To complete the requirements of 35 USC 119, enclosed is a certified copy of the 
following Korean priority application: 




Myers Bigel Sibley & Sajovec 
PO Box 37428 
Raleigh NC 27627 
Tel (919) 854-1400 
Fax (919) 854-1401 
Customer No.: 20792 

CERTIFICATE OF EXPRESS MAILING 

Express Mail Label No. EV 381443217 
Date of Deposit: March 26, 2004 

I hereby certify that this correspondence is being deposited with the United States Postal Service "Express Mail Post 
Office to Addressee" service under 37 CFR § 1 . 10 on the date indicated above and is addressed to: Mail Stop PATENT 
APPLICATION, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223 13-1450. 



Candi Riggs 0(/ 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m ai s ^ 

Application Number 



10-2003-0019255 



| I y 1 i 
Date of Application 



2003^ 031! 27 
MAR 27, 2003 




1020030019255 #§3 2003/11/20 

0020 

[XllgSIXU 2003.03.27 
[S*fl|«8]S?l] H01L 

[»S2| SSI Sf^S all misai ±» £ 3 SIIS 

[irS^I S§SS] Ferroelectric memory device and manufacturing method thereof 

[§§] fe^^XI 3^slAh 

1-1998-104271-3 

[CHSIBI] 

[33] oiss 

[ □ £| ei 3 H ] 9-1 998-000334-6 

2003-003435-0 

[CH£|oj3H] 9-1998-000541-1 
[Sl^lS^Sjs] 2003-003437-4 

[£S2| S^S^I] SON.Yoon Ho 

[?^§^3S] . 740320-1786119 

445-974 

48551 II »£!0HI*e 105-1301 

[^3] KR 

[£!S°J ^SJIJ 0|^^ 
[^goj g^] LEE, Sang Woo 

ahm^^ai M&3B somam 2-105 

[^31 us 



37-1 



1020030019255 



^ gJJh 2003/11/20 



[ 



«I423E°I TfS CHI 21© §S! 

0|gi{ (OJ) CH£|o| 
(2J) 



^6HS HI60i°J ^3 011 2| 



20 
17 
0 

35 



29,000 a 

17,000 S 

0 s 

1,229,000 



1,275,000 

1. fi2fA|-aA||Aj(£E0)_1- 



37-2 



1020030019255 <Qx\: 2003/11/20 

^ ^W^l ifl*H 2#7fl CMP d l-g-S>^ ^-fr^^l ^)S.^i *\)2i 

7flAl^cf. 2^711 CMP ^3^>7l *H1 <H31°1 ^^HH ^-*cH 

?} 7.) <£jl -f^ Sge^l" 7>^m ^ 5^. 

5. 12 

#-B-^*ll ?}*iMiH, <£"H^1#, CMP, 
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7 J"-fr3l*H ^l-S-B^ 31 n *fl2: {Ferroelectric memory device and manufacturing 

method thereof} 
[51^ ##tr it^l 

£ 13^ #45-31*11 >fe «o v ^°fl 4^ ^-^^ #-R-^l ^5fl 

^^tr * °1§ ^ *fl-f^r ^:2r^ 2#?ll CMP ^^tr 

^sf ^cH^i cf^ SEM (scanning electron microscope) *>3l#^i- l^efl 7l#^l % v)Mt>}o$ 

10: 7l^r, 60: ^^l ^sflAjEi, 62: ^ 64: Q-frQ^, 66: #Jf ^ 

72: ufl5l<H^ f 74: <3pHj*l#, 76: 80: <+3^, 80a: sflU, 80b: 

^ -ftS^ sfliU, 90: sflU, 180: ^<2^, 180a: afll 180b: Q<£^ 2fl€, 
180c: *fl2 Q<£^ sflB], 190: ^ a 192: Ar . 
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>H #*#*ll 7 <Kr^l *H-E-3 ^7} £ H ^°\] ^14, 

fe- FRAM (ferroelectric random access memory)°l ^r-^-^-H JEth HlKE^l ^12.5] 

<8> *l^-f^ ^ ^15,990,507^^1^^ Jl^^Sl-^ FRAM* *fl2:*Kr 31 ^L^H^-i «1<>> 

(via contact)* #713 AS ^slfe ^*>7l <£-f-n]^-(Al ) 

^4 £* ^afl^^-cq sl-f-s-f (reflow) ^* ^-g-tb^f. =L^, FRAM<Mfe cfls.^ ^S°l 
ti ]o> auj tg^^. ^-fr^^ 7>^-«^ (spontaneous 

polarization) ^°1 ^sj-s]^ &^7 r &t}. 

<9> olsq- ^ ^-^11- «fl^«V7l #51*11 7l^Vofl 4^ 7j-0-^^l ^BflAlE^l- ^ 

tr °lt ^ <3^* ^^ D -l^ £jl oil- igHjsrj-tr 4^r7fl5l t^aIe]^ 

4- 3l^^o.S. 3#*rfe ^ #3HB H^-^K local plate line)* S^Sfrfe ^21 *fl-§-*Kr 

* ^ 5]*}°) ?d^] wj-^ofl ^Itr 7l#* ol-g-^-cf. ZLS1M-, 

TT ^ fl*H ^ ofl^Bflofl o^tb ^ tfl>$ ej-^sl ^71^= ^^>7> T^^T -g-^7} ^Cf. ^-§1, 
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€ °13H ^^MH € €3 -^-£-4 ^ °H*1 ^g-*lH^ ofl^ofl S}*V Alz]- tflAj- ^ 

#-R-3*fl*W 2n#S]^r °>7l^7lM- ( olsq- a>rfls ^z^o] ^ X)o] Aj-j=L ^o] ^# 

3*1 "^€-(not open)" -fr^Rr &^7> 5£i}. 

<n> aj-^o] iaj^ o,] o|s)A>oj £ £ <3^H SHM ^ s. 

<12> a o v 7 ] ^*>7l fl*|-^ f ^ofl 4= ^^^1 ^js.^ yj-yj; ^ t 

^ 7>^^ J-HM ^2flA]Eil- ^WltV4. ^"71 4^3] T^AlEi^ ^ ol o.^^ t^a] 

Ei A>ol^ ^ <3<^H1t7 ^S^ol, ^£1^ ojcf. aJ- 7 ] ^^^E^ ^ofl^ ^ ^ 

<13> ^ 7 0 VO.^^,]nT- ^ AV«. ^^g. £ ^>^ ^ sfl A] E^# ^tij^Cf. #7] 4 

^3 7l3flAlEi# A^ Ol ^3flA]Ei A}oj<^ ^ofli*. Aj.gJ.nT.0] *fl$N ^oM ^ 
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4. #7l uhsh^ >y-7i AVsj-^H^ *>°Hfe <S*Mi*l^ol ^#=)<H Ste.^. #7l <3*H3*i 

01-01^4. 

^1» #7l <^n>^^^ Si 3 N 4 S^r SiONilS. s^^j ^ ^tf. #7l wlleH^ 

A1 2 0 3> Ti0 2 , Ta 2 0 5 , BaTi0 3 , SrTi0 3 , Bi 4 Ti 3 0i 2 SE^r PbTi0 3 S °l-f-<H^ ^ 014. ^7] #3^ 

xr USG (undoped silicate glass), PEOX (plasma enhanced oxide), HDP #s|-# (high density 
plasma oxide), PSG (phosphosi 1 icate glass)S. <>l-f-°1*lfe- ^fj-cf . 

#71 #5^21 #71 <£v}^z\&6$ tfl*V *#^l?l7l #71 ^H^l^ 

#71 #sl-^-4-si AHofl^ wl^lf^l 7fl *H3tt *M wl-^§>ri-. 

HL^V, -#7l T^E^ A^g. ol-g-^ Z^O]^ 27fl Si T^A^ Aj-J=L ^jjj. 

I" ^Hl #71 #J^M: -^AHl g£S £^^ol tg^S]^ clt}. Aj-71 

£^1# ^ #3^, ^Sp^, 3L±r 2,^SLsL 0)^0]^ - 014 

#71 Cf^- JS-*^ ^A^> 7 1 <%*}ol t i^o} Till ^EfloU tcj-a. Sfl ^SB} ^A}^ 

^12: ^^H^r ti>£^ 7l^r#o11 c^o^ Al-ololl ^-JL A^ ol ^ £| ol^ yj-o.^ 
*H TlsflAlE-ll- ^Aj*1-4. A o V 7 ] 7 0 V-0^^1 TlsflAlEiS^l #^l*>7l Aj 7 ] 7 J-^. 

^afl TlsflAlEl^ Aj-Tg a^tS o. yfl^oj^ yflEloln]- 6fl o^^^^ 

#71 ^*1# $H #71 <^.g. ^ O.- Aj-J^Kg. ^Aj^rl-. Aj- 7 ] A]- 

s^^M- CMP (chemical mechanical polishing) IhHH ^*>°1 ^ #7l ol-^l^il- 

ia#Al7l^ sfl^-i- *g^*Vtf. a o V 7 ] 7j°-^) Tl^flAlE^ ^ 

#£l£^- #7l o^u^aI^ ^ ^ ZL o>sflo^ yflBlolnl-^ ^Tit!^. 
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<18> a>71 ^}^lfr #^n> CVD ^ JEE^b ALD «o V ^°fl ^€ 5*4. 

31 £*1 #7l ^^t «°1 7l A>-g-«H # 7 | A> 

5K V -i- ^ <£^Rr *Hl <£4 ^« ^ ^, #7l ^n>^^^ol *fl?}*l ^13 

°> #^3-1- ^--g-^H #7l <3*}-*Rr ^12 ^311- 11^. 

°l-§-tt ^1^1^ u o Vl ?Hl ^^-S.^, #7l <£vMx)^s) ^#^1 

<21> a> 7 ) AV^nKg. tgA^] ^ofl, ^1-71 <S^^1 # $H #7l ^VSK 1 -^ <S*H^l^°fl tfltt 

<22> £Etb, #7l Cf^ ^-^^r ^§>7l flSH, 7fl2 <#3H 4€" ^^^1 ^5-3 

^^1^^ <H efl °1 ^ ^ ^^sl 5. 7>^l^r «V£^1 7l##£| ^iefl 

°1 #-fr^l ^SflAlE^l- ^^^Cf. #7l Tl^AlE^^ «o V 

^l*>7l ^tb ^^H^ #7l <g o]Z])o] 7j-0-^^l T^l^ ^ #71 °m^r 

^^4". #71 i| ^| Sflo] c§« * ^^SlS. ^^^Hl #71 Wfle)^^ ^ <&v}^7] 
#71 i£ c>|^ol ojo^ ul ^^#oll #71 ^pg^^g- 

*I#W. #71 ^ 0]Z]}0] ^^ofl^n]- Al^^O.S. A o V 7l ^cgn]-^. o^a. ^7]^^ ^1 ^ efl 
o] ^^11- 7]-^^ ^11 ^^Sl- ^#W. #71 oleflo] ^ 4V7I 

^^oflA^ Aj-7] 7^U ^oi^- Sfl^i^- CMP S]^>^ 4V7I 7j-0-^^l 71 

sflAlE-1^ ^cH]^ Aj- 7l O^P>^^^ ^#^71^ ^112 #71 
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Sfl^-i- ^^*>7l RF ^E^^ oj-g-^ a)}*}** ^£ Sg^cf. o] nfl, #7} ofl *J1 ^• 

^ ^^svo. ^^^71 2^-Tjl CMP ^-t- °l-g-^, ^1 ^ ^Heflo] ^ofl^ sfltg 



##*Kr ^^oflofl ^5]^- £ ^Aja^ ^ c^HH Jg-g-^o] 

tb, ^ 4^ ^ 5Ett 7}&2\ "$]"°\} 91^?} JL 7l7fl^ ^7] ^o] ^-7] rf^- 
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<27> £ 1 ifl^l £ 8f ^ XI 1 ^HHl ^JE-Hl ^>5] XI 2: ^ 

^71 ^ ^oi] £ a1*V ^i-i-ol4. 

<28> £ 1-g- tiV^Xl 71^(10)^1 ^7.}^ ^<*(12)1- ^^*H 4^ <^-8: 

SMi* -f , #7l «V£X] 7l^r(10) $H XlolH ^<£^(22), t|H;e ^^"(24) ^ i^/^efl^l 
^(26)^8: *|#th=k zl , ^1-71 Tfl °1H ^^-(24)* £.£4 XU f^^^OO)^: <8#t3: * 
, #71 afll #^«?!^-(30)^ sflj= ^ej^-g- ^^tb^-. u o V ^^l #71 

sfl^^^j* Lfl^ t=^ *q$| ^-7] ^^/=eflo] <§<*(26H1 ^Ji.sl*l JtE. sfijE. 

(32a) ^ t>lH e}<y 3fl£L(32b)l- ^#^. #7l ^Sel^l ^ = sfl^(32a) ^ «1H ^91 sfl^ 
(32b)7l- X12 ^^M^UO)* *i#*Kii, ol^- irflE^^H #7l «1H e^-o] 

ifl = (32b)« ic#Al7l^ ^^^V ^-71 # iflofl wlH 5]- < y(42)# ^ 

<29> a o v 7 ] a lH e}o](42)ol ^^H] *fl 3 #^^<?i^(50)^ ^^}JL, ^7) z\}3 %■ 

#^^-(50) % A2 f^§<3 ^(40)^8: *>3fl5. 2fl£l^*H %y\ iSel^l i^JE. 3rfl^(32 a )S 
#Al7l^ i£e|*l i^-EL ^^*Vc]-. #7l iSE^l ^ ^% iflofl ^ 

<q ^ #e^ZL(52)# ^#tW. 

<so> ^71 #^(52)7} *g#^ $H ^(62), #^-^Xl^-(64) ^ # 

^(66)J1S. ^Sl^ 4^ #-8-^X1 7SsflAlEi(60)l- #71 <j}Jf ^(62) ^ 

^(64)£r 4^ Pt, Ir, Ru, Rh, 0s, Pd ^4 ^ xfl1# Ir0 2 , Ru0 2 , (Ca, Sr)Ru0 3 

, LaSrCo0 3 ^ 5&£r ^11:^ d^JLS ol^o^t}. 7^^} 
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^(64)£r <i# «^ PZT (Pb(Zr, Ti)0 3 ), BST ((Ba, Sr)Ti0 3 ), Hi^r PLZT ((Pb, La)(Zr, 
Ti)0 3 )S o^o^ ^ 5a ck 
<3i> £ 21- t^s}?! , ^7) 3Hf*l^l 7^1^(60)71- ^ofl tiflel^^- 

(72)# ^*V4. ^"71 wflBH«K72)£ ^7} 7isflA|EK60)3 ^ #^3f, «y^*b 

27fl5] Tj-R-^l 5fl a] (60) ^ c^o^ i,#S]ol oi^ ^-71 *fl3 #?i^^^(50)^ 

n^lS. £51^- ^^^cf. ^-71 tifle]^^-(72)^ <#7] 
#-ff ^1^(64) tflJfii. ^}#°1 «oM*V7l ^sr><^ ^s}^- 5Jo.^ ( afl 

1- »^ A1 2 0 3) TiO 2, Ta 2 0 5 , BaTi0 3 , SrTi0 3 , Bi 4 Ti 3 0 i2 PbTi0 3 5. ^]^-^^ ^ &tf. 

<32> A 0 V 7 ] BflBl^Bl- (7 2) <fl6fl ^^^^#(74)^- ^W^. <d*}*cH#(74)£r ^ 

sg^s}- <£v\ ^^CLS. A>-g-^>7l ^ASAi, c^ll- Si 3 N 4 SiONAS. 

^ 9X^. ^^^^(74)* ^^j. 7 l ofl» ^ l-^^> CVD 

(chemical vapor deposition) w o Vl ^ 5E^- ALD (atomic layer deposition) y j-^^- °l-§-"S- 91 
4. 

<33> ^ ^cHH #7.1 <3*H^1#(74) $H M D -[t «S#^ ^ *r*l^ ^|4iSr^> 

71 #7l ^p>^7] #(74) $H ^#(76)^; #7l ^3]#(76)£: Al 2 0 3 sL o) 

^^l^r ?H ti>^3i^r>r4. #7] tf|3Jl#(76)^r ^7} <£v\^x)^t(74) *4*£) ^ 

^■8: fl* *l^-#(seed layer) 3H-*H ^^"^ #7l (74)<$ ^tt 

^#*l <*lr-§: ^cf. ^ «^p>^^#(74) $H ^ S£ 

Zt $# ^ofl 14^ Aj-7l ^3]#(76)* ^«Hr 1"^* ^^l ^^^T ^ 5^^, 

i4ef #7} ^^#(76) ^^-i: ^cf. 
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£ 3^ %^}^, 27fl^ #*-*_*)] ^^(eo) A}o ]^ 7 g cgo^ ^-fi 

^ #7l ^(76) $H ^^-(80)* ^^tbcf. <#7) ^^(80)^ =L ^nv ^. 7l # 

^^^1^(60)1- ^^Kr 7 0 V-^-^^b]-(64)^ ^-^-^ (polarization characteristic)^- 

-gr ^ Jl^^>^, ^5}-si-(80)^: USG (undoped silicate glass), PEOX (plasma enhanced 

oxide), HDP -ttsrilr (high density plasma oxide), HL^- PSG (phosphosi 1 icate glass)S 

^ ^, A o v 7l ^Vs)-^-(80)^: CMP «o V ^°fl S]«H ^s^M #71 <£p}^ ^1^(74)^- ^-f- 
i^#^7l^ sfl^i(80b)(£ 5 #20^g- ^W 1 }. ^HHHfe ^7} 

(80)-i: ^SM7]7l y o^-°i^ ^sl^V <M~g-^ afll <3*} #31(51 4 #2:)^-, 

4^o> a>^-^ *j|2 <^n> #7fl(5L 5 % v 2)5. <>1-M*m 2 ^741 CMP 

^1^1 tfl^H -^4 ^o^, ^ A_V 7 | ^V5l-HV(80)^ JE^ #*r# ^h] 

7> #33* ^>-g-^}^ -#7] ^Vsl-^-(80)^l <2*}*H S 4^ d}<2} ^ A>s]-^ afl 

^(80a)^§: *§^tr4. °1°H, ^^j- 13 ]" ^ ^S)-^ ^ #^17} *2ii)7> ^e^tf ^ ^ 
AflBjo} #ei^» A>-g-s><^ ^1-7} A>s)-ni. 3flBi(80a)^ £4*>^ £ 5*11 y>sf ^ 

5r€ <+3^ 4^(80b)# =L ^4, ^"71 ^^SJ-^ A>Sj.n1. 5flBl(80b)# f-^H #7] 

#-R-€*ll 7^1^(60)2] ^7) ^n>^^^( 74 )ol ^#^cf. ol ufl , Aj^]. ^ ofl 

»1*H -f^* ^"fr 7^fe XflS|o> #el^# Aj-^-^^AiEl^ ZL ^ ^O]^ Aj- 

71 ^^Sj-s] A_.sj.n| nfl£}(80b)^ ?|c»1^a o v^ ___s. <3 -f^rti: ^ ^r£# , CMP ^ 

3 * A o"7l sflEi( 8 ob)# -f^H ^-7] <3*H?*l#(74)S] ^x>£ 

37-12 



1020030019255 2003/11/20 

^ o] Z ]]o] cgc*^ ^s\o] 01^ ^KdieHl^Sl 7 j d))x) ^ n -^1 E-| ^ofl nq. 

a}, ^ a o v 7 ] ^e^s} -*]rsK>-(80b) ^ ^7) <3^*1#(74) AA&i ^1 ^*V7} 7^ 
*1 #feth 

« o}e^( Ar) 7>^» A>-g-§>^ rf ^E-]^^ ol-g-*V ofl^^ ^.j- o)-g-*v ^ oicf. 

A ^ ^(66)^ ^4 ^ eflt-i: 7>^l7fl ^nf. 

^ ^^^-5.^, A o V 7l <S*H^1#(74)^ i^t-a ^ ^ zi o>sflSl uflH]^uV(72)-g : Aj 

3^ 3fl€(80b)^: n ^V))7} ^}7.} ^Cf. 

£ 7^ %l-3^m , -8-71 *Hr3 7^^(60)^ ^3. ajo^i 27flSl ^ 

5flAlEi(60)^ #j=l ^q-(66) 2]^ ^#*Kr ^-^^ J£*l# 3xfl^(90)-i: ^^<=k #7l 

5fl€(90)^r ^ ^ (local plate line)^- ^*Rr ZiSLsL, <^1» #^ Al , 

Pt, Ti, Ir, Ru ^ ^ Ir0 2 , Ru0 2 ^ ^ ^ TiN, TiAIN 

4 ^ HsK v , SEfe ojs.^ ^-o_S ol^c^^ ^ ait}.. 

£ 84 , ^71 51*1^ ^m(90)°] ^2f#^Hl 2fli ^ ^&£<£^ 

4€(92)-g- ^ $H *fll tifl^#(94) ( ^1* $]ELi!}9l^r ^^W. ^ ^, 

#7) 1 «fl^#(94) ^2 #Jf ##^^(96)^- Aj-71 2112 ^ 211 1 ^ 

^^(96, 92)1- ^f^lS. 3tfl E^*]-^ ^"71 sflBK90)* ^ ^#a| #1- 
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#7l « ^7) 3flH(90)4 ^#51^ B*«£K98)-g- #71 

^ #3MH 5}*l(98)£r #7l sflli(90)# 3<H£ 27fl^) <y^*V ^-ft^l ?S 

4^1^(60)^1- ^71^0.^. 3#€i=k 

£ 9 ifl^] £ 12fe *fl2 ^*HH1 4^- ^fls y 0 v ^-§- 

cf^Tfl ^-g-tb^ ^H^. °H1 cfl«H iL4 ^4*1 ^-§-4 £t}. £ 9 

£ 12^1 ^1 ^H^H^ s-^^v %Sl ^3L±= M-BfMH, o]s.cfl cfl 

*V ^H) Stb, € <>131°1 <^-t- ^l&RV 4-€- ^s|5L ^^^V 

s ^SH^ tb3=l*l -a <3^-g- ^l^M s.€- <3^1 tfls><*| ^■ < y*»n 3 

£ 9* #3^}^, £ 1* ^^*V til- a}- 71^(10)^ >i 

ojeflol ojo^) 7l3flAlEi(60)* ^*Rr ^^1 «8^r ^, £ 21- #2:«H ^^tb 

W >sq- ^ w 0 V^o.s. o^eflol cg^ g ^3\sL AA «flBH*K72), <3*}3*l#(74) 

5? ^sl #(76)* ^^*>ul, £ 3* t2*H «>5q- ^ ^-2-5. «l3£j#(76) $H 

AVsj-BT-O.^ Ojs.^^^ 23 0^(180)* ^Aj^, ZL ^3)-, ^ ^eflol <3^6j|/^ Aj-y] 

*H ^3Jfl^l^(60)°ll ^V^l ^"71 ^VSl-^-(180) S.^} €■ S 1 ^ ^>7> 
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£7> >S-cfl^ o.s. #7] ^^-(180)* CMP y 0 v lH *fl ^ ^2]- 

*fi2 ^a]^1^1^^ s&7) ^^^-(180)^: CMP «o v ^^-5- ^^>7l -t <>MH <^ n>^- <^«- 

ofl^SRr cf^ll- T^tf. 

<43> £ io^ %>^>^ Htf ^Ml^l ii^}^, ^71 ^^Bi-(180)ol tflJE^l 71^(10) 

v\^3. sflBi (190)^: ZL ^, ^-7] nf^H 3tfl^(i90)^ nj-^a^ *}<*| Ar(192)^- 

1^1 H ^M ^ o^oj ^^oflAi ^o>^l ^oli- 7H^ afli ^<?1bv sfl^(i80a)^- 

<44> £ iM- #^is}T£, ^7} v\^EL 4^(190)^: ^, € <H3H <3 ^7} >fll 

5fl€(180a)^ -£ 4# %2i^ ^ wj-^ 

^E]7> AV-g-sr><^ ^-71 *fll %<&t$ 2fl^l(180a)^ o^}-^ ^ - 

^O^nV 2fl^(180b)# 

<45> £ 121- ^S}^, £ 51- ^S*}^ ^^tb ££t ^O-S ^l^V #^sli- Aj-g-ij} 
^ A cM ^<£<4 2flei(i80b)^ <a^>^ ^sHS *f|2 ^<gsv sfl€(180c)* I^W, ZL ^oZf, 
Aj-7] ^ ^51-^ ^12 *1<?§^ 3)] £}( 180c Aj-7] ^-fr^ ^^(60)^ ^ofl^ AV 7 ) 
^ n >^^l#(74)ol t#^cf. ol nfl, ^y] ^^^(180)^- CMP <&v\f>}7] *H # 

^-71 ^1 o> ^ei^l- oi-g.*)- CMP ^-^ ^Ml^r ^1 s.^- ^^oflA| sflE} 
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<46> ZL 3f, £ 6* ^ ^ ^-9-5. ^71 ^-ft^ 7l2flAlEi(60)S] 

^(66) #^°] <a^^l#(74)S] ^#^1 Jf «- ^ zl ol-efl^ afle|cHDV( 7 2) 

* ^T^JI, 5L 7 ^ JE 8^1^21- ^ -g-^-fr 7^ ^j^e) ^7>1- ^Aj^t}. 

<47> £ 13^ ^. ^6\) 4^ #-fi-£*fl ^S.e) 4i7> « 0 >^H1 #-rr^l ^4 

^, ^^^1 5^ A}o)^ ^ ^-g- ^0.- 2^31 CMP ^ 

*<H1 o]*>o} ^e^*V ^jifi- ^sfl 7l#^ ^ufl 30.5., z^-z|o| ^ o.6fl 

¥2t SEM (scanning electron microscope) i^Eftfl^r^. 

7l2flX|Ei o^ofl Al2 o 3 yflEH^ siON <2*P§*lf\ ^ AI2O3 ^1^^ *HliiL *§^*r 
-f, H ^1 ^oM #-fr#*ll -7l3x}lA]Ei# Afo]^ ^ cgc^ o. ^ o.^s. -^o] usg^-# t§ 

2* llOOOA^l £)5^=- #7] USG^f ¥^11- S^}$|tf. <g«H*l «1H Bl-o] Aj-y.cHi^^ 

# ^Ml7> 51= 1000A€ ofl^xl A]~g-*i-a| Aj- 7 1 USG^ <Q¥- 

*>534. ZL ^L, Aj-7l Tj--^^^ T^A^ ^ofl ^Aj^ Si0N o^^^o] ^ ^ ^ 

USG^ m^l* ^Elo> #E^S ol^>o^ <£p}S}5gcK ZL ^ <3«2HH W]H 

er^ tf^^H &tt #^^^^ v * ^l^b 5000A°l53cf. ^- ^, Ar* c.]^-^ rf ^ 

2)*}^ SiON ^">^^# ^ ^Hfls] AI2O3 afl^l^^* *i\7]*}^ 7 0 vo.^^)i ^| 

a]e^ Aj-a. ^^o. ^ #Amcf ^ol^Aj-cq « « ^ol^Aj-o] f-^Cfiat zone)^l «?1 

^tr ^^(bottom) ^-^^l^ ^-0.^^ T^SflAlEi ^JI]-, £ 12ofl M-E]-^ u> 
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(not open)" ^^lM", A o Vj r 7 A^°) ^KE^-Tfl <3*}5H 7 <H}- 3l *fl ^#5)^ ^ ^1 
7 <Hr#*fl ^sfl^lE^ Aj-Jf €^ ^(erosionH ^ ^ ^#5] 

£ 13°fl M-E}-fl #efl 71^^ ^_o- T^SflAlEi $H A1 2 0 3 ^- ^, =L 

-2., #-n-#3l n n *1 33 aj-j=l ^^-o] tq] 7 >xl SOG^ ^ USG^l- £^ ^ «<H3il 

5L o^^o^ Zl ^, RF i^E^ ol-g-s]-^ Aj-jf ^ ^ofl ^s>^ 

€ <H3H <g^3 ^~g-3]- ^E] ^-^H A>2).nT.^ o^S^) 3- ^o] 7 > $1 O.^ f cqj o] V\ 9\ 

^1*1 ^^H^r ^ #-^1 5!]-^>7fl ^n>S]c^ 7 0 V^-^^n]-ol ^#5]$^, RF ^ E^ ^ ^ 

3 tH^^b^ ^ a ^ ol <^ H + 919X^. 

^SflAjEil- ^Aj^j- ^ ojS. z^- 7^ 5fl A] E] A>o]o^ cg^^- ^.o^ ^o^nV <g ^ ^ 

^ tfl ol<H^ ( Tl^AlE^ ^oll c^p>^^^ ^Aj^j! ( ^ o^ofl ^Aj^ A>g).^-o. 
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711 CMP ^ofl ^^W. ^-*| it oHM ^^H^ 2fl€ S.^ 3:4* JIL3^H ^ai 

^zfofl o^V o]}*)** ^ 2^711 CMP *i<&^2) ^-§r ^*}JELS, SHss) 

;s.€- <^°1H $<at!: ^5^1 ^ ^€ *im o l ^^l^. #j=l 

°l A o v , £ «>^tb ^Hl* ^M1*}?11 ^^^^.q-, ^£ ^-71 ^ai 

cflofl ^3*1 °>JI, ^. ^fij 7 1^^ Aj-^o} # ^-0>ofl^ ^T-<^ ^ Al o. 7> ^ 
AH1 3«H <^7>Al ^^^1 7>^*>4. 
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11 

AA A^-^A £ ^d^As #7. ^ ^o-^^p]- ^ 

^ #^§- tfAl^lb ^-fr ^sflAlEi^, 

Aj- 7 ] £ *fl nj-0_s.fi] ^ HJ-^^>£S. ^-7] ^3XflX|Eifi. # 7 . §>^- # 

2] 

A o V 7l <S^*]#£: Si 3 N 4 5&^r SiON-^-S ol^^)^ ^ s^lo £ ^ 7^^^ uflSLE] 

[3^* 3] 

*fll*J-°fl Sa^i, 

^-71 Hfle]c>|nvo. Al2 Q 3> Ti02( Ta2 Q 5! BaTi0 3> SrTi03) Bi 4 Ti 3 0i2 S^tt PbTi0 3 S o^oi 
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4] 

^7} ^^Kg- USG (undoped silicate glass), PEOX (plasma enhanced oxide), HDP 
# (high density plasma oxide), JEE-b PSG (phosphosi 1 icate glass)S. °1 ^1 ^ 3Jir 

5] 

A oM *}^- tfll^ ^r^\ £b ^>1#^1 ol^f-^l 

^-7] 7j-^.^afl^ PZT (Pb(Zr, Ti)0 3 ), BST ((Ba, Sr)Ti0 3 ), 5E^ PLZT ((Pb, La)(Zr, 
Ti)0 3 )S 3* 3-^*1] uflse) 

A oM ^ ifl^ 5L&^ ^4- #3^, £b ols-o} 2flS °l-?-<H*l 
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81 

[^T 1 * 9] 
10] 

*fl9*<H] 5a<>H, 

11] 

#7l T^f, o^ofl Aj. 7 l o^o^ ^o_^ ^.nKg. <8>8*Rf #31^, 
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<#7] -iVa^-a- CMP (chemical mechanical polishing) H o v ^°ll #7l 

12] 

ttfleH^ A1 2 0 3 , Ti0 2l Ta 2 0 5 , BaTiO 3> SrTi0 3 , Bi 4 Ti 3 0i 2 PbTi0 3 S oj^-oj 
13 t 1 ^ 13] 

aJ-7] °ln}^^fA Si3N4 tr^ SiON^S ^ yj-fr^Sfl ^2.^ 

14] 

15] 

^lll^Hl 9X°]*], 
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<$7] *±S\r^-g: USG (undoped silicate glass), PEOX (plasma enhanced oxide), HDP 
1- (high density plasma oxide), Sfe PSG (phosphosi 1 icate glass)^. ^^l^ 33^§- 

13 T 1 * 16] 
[^T 1 * 17] 

<#7l ^H^lf^l ^€ nfl^l A(|S]6> A>-g-«H #7} ^S}-^ <3*>*Rir 

18] 

* °J°?H 2)a>}^ *8*fl*lfe 3* t}^ #-R- 31*11 *fls.e| 
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19] 

20] 

*)lll*<Hl 91°]^, 

21] 

A cM ^S)#£r A1 2 0 3 S ^lO S ^ ^-fr^l nflS.^ ^ « o v 

^. 

22] 
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23] 

*)122*<M) 

^7) sflEd^- £^ #SK\ 51^ ^ S^r oll-^ 2: 

24] 

€ 0303 ^ ^£33. hVjesiI 7l^Vo] ^ o^eflo] cg<ao|j 4^0] 

^ 7-| 3f) X| E-) ^ #7l ^g^JL ^^-i- ^#*Kr #7fl<4, 

#7l i§ ^eflo] cgol ^ ^£3)3. ^ ^ #<H] #7l Hflel^oV^. g b o^p^j- o. tg^sj. 

#7l ^ ^eflo] <3<*j ^ ^*&S|3. <3<*!#ofl #71 <2*l-^l#-g- g^r ^#3Hr 

#7l ^ ^eflol c§^o1]^n> ^B«^O.S #7l ^<?!^ # 7 1 ^ <>| 5fl o] <^ 

c*MH ^o>^l ^ol^- 7}^ ^1 ^n}- tg>£SH=. ^TflsK 

#71 ifl c>]eflol o§<* ^ #71 ^^5lS #71 afll 2fl^ CMP ^^1 

3«M ^S^M #7l Tl^AlE^ ^oflAl #71 <£*H^lf^ ^#Al7l^ 

*fl 2 Sfllfi^ ^^§>^ #7jl<4, 
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25] 

*I]24%H1 $1°]*], 

^"71 *fll ^<£3j- sflli^: ^^Kr RF i^E^^- ol-g-*t °fl*l^ ^*cH 

-fj-^l ^lla&l dlT^S] afls 

26] 

[*c^^ 27] 

#7] tifl^o^ni-o. Al2 o 3> Ti Q 2; Ta2 Q 5( BaTi0 3> SrTi03> Bi 4 Ti 3 0i2 PbTi0 3 S 
*l^r 3* ^ ^^^1 ^7>o] ^ yj-^ . 

28] 

^71 ^n>^^]#^- si 3 N 4 SE^ SiONJIS. ^J-ir ^ 7^^] 
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29] 

#7l USG (undoped silicate glass), PEOX (plasma enhanced oxide), HDP 

# (high density plasma oxide), PSG (phosphosi 1 icate glass)S ^^Sl^ 

[3^8- 30] 

^]24%H1 &oH, 

31] 

^V 7 ] o^P>^^l#ol ^€ nfl^] a^o} ^e^l- A>^-^ #7] ^11 ^<3*| sflEjf <g 

32] 

^124%H1 91°]*], 

* oi-g-^v on^]«fl h 0 v^ch $4- ^°-S. *>fe #-fr*i*f| ^a.^ ^7>^ ^ 
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33] 

34] 

^124%H1 5^1, 
35] 

A C V 7l A1 2 0 3 S. Ol-LO^i- Jj-^ O.S. ^ ^V-f^] pflS.^ ^ Hj- 
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